Catalog of precisely reduced observations, no. P-13, 1962 Beta Mu 1 /ANNA 1B/ by unknown
S M I T H S O N I A N  INSTITUTION 
A S T R O P H Y S I C A L  O B S E R V A T O R Y  
Research in S p a c e  Sc ience  
SPECIAL R E P O R T  
Number 168 
CAT- OF PHECISELY REDLEE3 OBSERVATIONS 
NO. P-13 
~ 6 6  21354  GPO PRICE $ 
PI 0
I CFSTI PRICE(S! S (ACCESSION NUMBER) Ah7 E / >  
> 1 t O D E l  
4 
k IPAGESI 
4: fk; '7/#// ICATEGORYI Hard copy (HC) <T. L v  c 
(NASA CR OR TMX OR AD NUMBER) 
Microfiche (MF) 
We53 July65 
March 1-9. 1965 
CAMBRIECZ, MASSACHLEETTS 02138 
https://ntrs.nasa.gov/search.jsp?R=19660012065 2020-03-16T23:01:49+00:00Z
SA0 Special Report No. 168 
I I- 
i .' 





Cambridge, bbssachusetts 02138 
TABm OF CONTENTS 
Introduction...................................................... 1 
Precisely reduced Observations of: 
S a t e l l i t e  1962 Beta Mu 1 (ANNA 1B passive) 
from November 1, 1962, through 
August 31, 1963 .......................................... 5 
S a t e l l i t e  1962 Beta Mu 1 (ANNA 1B f lash)  
from November 1, 1962, through 
April 30, 1963 ........................................... 47 
S a t e l l i t e  1962 Beta Mu 1 (ANNA 1B f lash)  
from August 1, 1963, through 
August 31, 1963 .......................................... 64 
INTRODUCTION1 
I 
This ca ta log  i s  t h e  t h i r t e e n t h  i n  t h e  s e r i e s  of SA0 Specia l  Reports 
l i s t i n g  tohe pos i t i ons  of a r t i f i c i a l  s a t e l l i t e s  as obtained by t h e  SA0 
Photoreduction Division,-from t h e  p rec i se  reduct ion of the  films taken a t  
t h e  12 Baker-Nunn Camera S ta t ions .  Each ca ta log  includes a l l  p r e c i s e l y  
reduced observat ions made during t h a t  pe r iod  t h a t  have been checked and 
found t o  be without s i g n i f i c a n t  errors. 
Approximately 2000 t o  2500 new reduct ions a r e  completed each 
month. These observat ions can be independently checked by determining 
t h e i r  r e s idua l s  from t h e  bes t  obtainable  o r b i t s .  I n  p rac t i ce ,  however, 
t h i s  i s  not so simple s ince  t h e  bes t  o r b i t s  can be obtained only by the 
use  of t h e  same observat ions t h a t  a re  being checked. 
o r b i t s  r egu la r ly  from only t h e  p rec i se ly  reduced observations,  and coi -  
r e c t  t hose  t h a t  devia te  considerably from t h e  o r b i t s .  F ina l ly ,  t h e  
pos i t i ons  are used aga in  t o  test  whether or not t h e i r  new r e s i d u a l s  
meet s tandards f o r  publ ica t ion .  
Thus we compute 
Only o r b i t s  with a standard deviat ion cr of one observat ion not  
exceeding *20" a r e  used as reference; on t h e  average, t h e  s tandard 
devia t ion  i s  only between f5"  and *lo". 
l a r g e r  than 4110" are examined to f i n d  whether t h e  e r r o r  i s  due t o  t h e  
observat ion or t o  t h e  poor accuracy o f  t h e  o r b i t .  
A l l  observat ions with r e s i d u a l s  
The present  ca ta log  includes 1845 observat ions of S a t e l l i t e  1962 
Beta Mu 1 (ANNA 1B passive)  and 902 observat ions of  S a t e l l i t e  1962 
Beta MJ 1 (ANNA 1B f l a sh ) . '  All & l i a b l e  observat ions reduced f o r  t h e  
per iod  l i s t e d  i n  t h e  Table o f  Contents have been included. 
All t h e  observat ions i n  this catalog have been checked by t h e  
procedure descr ibed above, and have small  r e s i d u a l s  with respec t  t o  
t h e  obtained o r b i t s .  The mean o r b i t a l  elements obtained from them 
w i l l  be  published s h o r t l y  i n  a separate  SA0 Specia l  Report. 
The observat ions (both i n  pos i t i on  and i n  t ime) were reduced 
e s s e n t i a l l y  by t h e  same method as t h a t  explained by t h e  l a t e  K. Lassovszky 
i n  SA0 Spec ia l  Report, 41 (Iassovszky e t  al., 1960). A l l  t h e  measurements 
have been made with twodscrew comparators of t h e  Mmn type.  
-- 
-1- 
Alt f iougn t r i e  Bker-Nunn emeras can aziiieve an accuracy be t te r  than  
h2" i n  t h e  pos i t i ons  (Lassovszky, 1961), t h e  average r e su l t s  may not  be 
so  good. Unt i l  every pos i t i on  can be given with i t s  proper unce r t a in ty  
as  obtained from t h e  reduct ion,  a s tandard  devia t ion  o f  ~k4" i s  ass igned  
t o  all pos i t i ons .  
t h e  s tandard deviat , ion of one pos i t i on .  
Four seconds of arc i s  probably an  upper l i m i t  on 
The time accuracy of t h e  observat ions depends p r imar i ly  on t h e  
s t a b i l i t , y  of t h e  s t a t i o n  clock and on t h e  recept ion  of t h e  time s igna l s .  
Uncer ta in t ies  have been estimated according t o  t h e s e  c r i t e r i a ;  t hey  Vary 
from f0.5 msec t o  f20  msec, wi th  an  average value of *? msec. 
I n  order  to expedi te  processing of t h e  observat ions,  it has been 
found necessary t o  employ a "smoothed preliminary" A . l  time system i n  
the  reduct ions.  The " A . 1 "  times repor ted  for all observat ions i n  t h i s  
ca t a log  have been der ixied by employing t h e  following reduct ions  from t h e  
WWV emitted t ime system t o  our "smoothed preliminary" A . l  system: 
For t h e  Period A.l-WWV Ehi t t zd  
1962 J u l y  01,0-1963 Jan, 01.0 
1963 Jan.  01.0-1963 Nov. 01.0 
1?864 704 + 0.001 126 370 (t - 37,650.0) 
2.292 725 + 0.001 118 458 (t - 38,030.0) 
where t, i s  i n  Modified J u l i a n  Days, i . e . ,  J u l i a n  Days minus 2,400,000.5 
d?ys. 
The times Siven f o r  t h e  observat ions of t h e  f l a s h e s  i n  t h i s  ca t a log  
a re  t h o s e  of a r r i v a l  of t h e  l i s h t - p u l s e  a t  t h e  camera, - not  emission a t  
the sa t e l l i t e ;  t h i s  was done t o  secure consis tency with t h e  ord inary  
pass ive  observat,ions. 
T h e  format, o f  t h e  cat,alog i s  as follows: 
The f i r s t  column g ives  t h e  year ,  month and day of t h e  observat ion.  
The second column g ives  t h e  time of t h e  observat,ion in .hours ,  min- 
u t e s  and seconds i n  t h e  ''smoothed prel iminary" A . l  syst,em def ined  above. 
The t h i r d  column gives  the  roo t  mean-square ( s tandard  e r r o r )  of 
t he  t i m e  expressed i n  mil l iseconds.  
The  fourt,h gives  t h e  topocen t r i c  r i g h t  ascens ion  expressed i n  hours, 
minutes and seconds of time; and the f i f t h ,  t h e  t,opocenLric d e c l i n a t i o n  in 
degrees,  minutes and seconds of arc. These p o s i t i o n s  refer  t o  t h e  mean 
equator  and equinc'x of 1950.0. 
t o  a common ratalut: system, it, i s  not  easy t o  d e f i n e  t h e  R.A. and Decl. 
system. The e r r o r s  t h a t  r e s u l t  from no t  u s ing  a common re fe rence  system 
are c e r t a i n l y  l ess  than  one second of arc; Spec ia l  Report 41 (Lassovszky 
2 et  - * )  a1 1960) gives  a l i s t  of t h e  star ca ta logs  used, arranzed according 
t o  t h e  dec l ina t ion  zone of each. 
for p a r a l l a c t i c  ref ' ract ion ( t h i s  cor rec t ior l  w i l l  l iardly ever  exceed 2 
secnnds 01' a r c ) .  
Since the re ference  stars were not  reduced 




The s i x t h  column g ives  t he  standard e r r o r  (RMS) of t h e  p o s i t i o n  
Since t h e r e  i s  considerably more redundancy expressed i n  seconds of a r c 3  
i n  t he  determinat ion of t h e  p o s i t i o n s  f o r  observations o f  t h e  f l a s h e s ,  
t hey  have been coded t h r e e  i n  t h i s  catalog, while t h e  o rd ina ry  passive 
observations have been coded t h e  usual fou r .  
The seventh column g ives  thejnumber and name of t h e  Baker-Nunn 
I station;*- t h e  name i s  occas iona l ly  abbreviated.  The p o s i t i o n s  of t h e  
s t a t i o n s  a r e  given i n  SA0 Spec ia l  Report 59 (Veis, 1961). 
The n i n t h  column g ives  i n  abbrevia t ion  t h e  name of t h e  measurer. 
The t e n t h  column g ives  t h e  observat ion number ass igned  by SAO. 
T h i s  c a t a l o g  i s  t h e  r e s u l t  of t h e  work of many members of t h e  staff 
of t h e  Satel l i te  Tracking Program of t h e  Smithsonian Ast rophys ica l  
Observatory, who cont r ibu ted  i n  d i f f e r e n t  c a p a c i t i e s .  The labor ious  
f i n a l  checking and p repa ra t ion  fo r  publ ica t ion  were done by Miss Phyllis 
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NOTICE 
This  s e r i e s  of Spec ia l  Reports was i n s t i t u t e d  under t h e  supervis ion 
of Dr. F. L. Whipple, Di rec tor  of the Astrophysical  Observatory of t h e  
Smithsonian I n s t i t u t i o n ,  s h o r t l y  a f t e r  t h e  launching of t h e  f i rs t  a r t i f i -  
c i a l  e a r t h  s a t e l l i t e  on October 4, 1957. Contr ibut ions usua l ly  come from 
t,he S t a f f  of t h e  Observatory. F i r s t  i s sued  t o  ensure t h e  immediate dissem- 
i n a t i o n  of data f o r  s a t e l l i t e  t racking,  t h e  Reports have continued t o  pro- 
v ide  a r ap id  d i s t r i b u t i o n  of catalogs of s a t e l l i t e  observat ions,  o r b i t a l  
informat,ion, and prel iminary r e s u l t s  of data analyses  p r i o r  t o  formal publ i -  
c a t i o n  i n  t h e  appropr ia te  journa ls .  
The Reports are also used extensively for t h e  r ap id  publ ica t ion  of 
prel iminary or s p e c i a l  r e s u l t s  i n  other  f i e l d s  of as t rophys ics .  
Edi ted  and produced under the  supervis ion of M r .  Roland H. Johnson, 
the r e p o r t s  are indexed by the Science and Technology Divis ion of the Library 
of Congress, and a r e  r e g u l a r l y  d i s t r i b u t e d  t o  a l l  i n s t i t u t i o n s  p a r t i c i p a t i n g  
i n  the U. S. space research  program and t o  ind iv idua l  s c i e n t i s t s  who reques t  
them from the Administrative Officer,  Technical Information, S ~ d t h S m i a n  
Astrophysical  Observatory, Cambridge, Massachusetts 02138. 
